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L INTRODUCTION

This preliminary hydrology/drainage study attempts to identify any adverse
drainage conditions that might be caused or worsened by the proposed
development of this parcel of land. The proposed development involves
subdividing a 39 acre parcel into four separate parcels; Parcel 1 for 3.9 acres,

Parcel 2 for 8.1 acres, Parcel 3 for 11.8 acres, and Parcel 4 for 3.9 acres.

Parcels 1 and 2 are developed with existing single family homes. The existing and
proposed residences are accessed off of a private road called Ramona View Drive.
This private road will be extended to Parcel 4 from there driveways will serve
Parcels 3 and 4. The extension to Ramona View Drive will be widened to 24 ft
and transitioned to 16 ft after connecting to an existing driveway for Parcel 1.

The calculations in this report provide for 100-year flow rates for design of the
storm drain system within the site.
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IL DESIGN CRITERIA

Runoff values were calculated based on the 100-year storm event using the
Rational Method. This method calculates times of concentration and runoff values
using the criteria specified in the San Diego County’s Hydrology Manual, 2003
edition.

Precipitation values are based on the County manual criteria. The following sheets
show the Rainfall Isopluvials and calculation of the 100-year, 6-hour and 24-hour;
and 85" Percentile precipitation depth for the project site. For this soil adsorption
rate, the Otay Mesa area generally is overlain by clay soils with low absorption
rates so the most conservative soil type “D” was used for all runoff calculations.

The computer program that was used to calculate the proposed flows is Advanced
Engineering Software’s RATSC (1999). The program has been specifically
tailored to utilize the design parameters from the San Diego County’s Hydrology
Manual, 2003 edition. The precipitation depths are calculated on the following
pages are input into the program, and these values are then used by the program to
calculate rainfall intensities base on a computerized version of the County’s
Intensity-Duration Design chart. Flow rates throughout the pre-developed and
post-developed systems are calculated based on the modified Rational Method.
The printouts resulting from these calculations are presented in Appendix A.
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Section: 3

logy Menual
Sem Diego County Hydrology 12 of 28

Date: June 2003 Page:
Note that the Initial Time of Concentration shouid be reflective of thc geneml iand-use at the
upstream end ofa dmmage basin. A smgle lot wnth an area of two or less acres docs not have
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2 significant effect ‘where the drainage bas:n area zs 20 to 600 acres.
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Table 3-2 provides limits of the length (Mamw (L)) of sheet flow to be used in

hydrology studies. Initial T; values based on average C values for the Land Use Element are

et S 1

also included. These values can be used in planning and design applications as described
below. Exceptions may be approved by the “Regulating Agency” when submitted with a
detailed study.

Table 3-2

MAXIMUM OVERLAND FLOW LENGTH (Ly)
. & INITIAL TIME OF CONCENTRATION (1)

;| Element* pg/ 5% | 1% 2% | 3% 5% | 10% |
;f...ACI‘e Lag Ti" IniTy Iy T Iy I T M,__;,‘Tiiﬁ_'ra

I Newmt |~ | 50]132] 70]125] 85]109] 100|103 10087100 69 -
fIDR . 1 is0imo 70115 85)100(100] 95] 100} 80 100 ] 64

> Jupr- f2 10|13l 70]105] 85| 92]100] 88 100/ 7.4 100 | 58

LDR - |29 !'s0]|107] 70]100] 85| 28] 95 81/100170/100) 56
MDR ‘:l43 |50/102] 70] 96] 80| 81| 95| 78] 100/ 6.7]100] 53 |
MDR 1|73 |50| 92| 65| 84 80| 74| 95! 7.0]100] 60100/ 48
MDR 109 | 50| 87]| 65| 79| 80| 69| 90| 64]100] 57| 100! 45
MDR 145 | 50] 82| 65] 74| 80| 65| 90| 6.0|100) 54/ 100 | 43
HDR |24 | 50) 67|65] 61] 75] 5.1 90| 49| 95/ 43100/ 35
HDR 43 | 50| 53| 65| 471 75| 40! 8] 38| 95|34 100] 27

N. Com 30) 53160 45| 75| 40| 85 381 9513.41100] 2.7
G. Com 50| 47/ 60 41} 75] 3.6| 85| 34| 9029100 24
OP./Com 50| 42/ 60] 3.7] 70| 3.1} 80| 29 96261100/ 22
Limited I, 50| 42) 60 3.7 70) 3.1 80| 29! 90/26]/100! 22
General I. 50§ 3.7]60] 32] 70| 27| 80| 26| 90|23|100{ 1.9

*See Table 3-1 for more detailed description

P
=3
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NI, EXISTING STORM DRAIN SYSTEM

The site has several intermittingly flowing natural drainage channels that drain
areas to the east of the 36 acre parcel. One of these natural drainage channels that
flow south of existing development for parcel 1 has an existing culvert beneath
the driveway that serves that development. The only other existing storm drain
systems for the existing development for parcels 1 and 2 consist of localized open
systems for each of the developed areas. Both parcels have driveways with AC
berms that channel runoff to Ramona View Drive where it is discharged into

+ 1 Avni 1) 1
naiurai aramnage cnanncis.

The underdeveloped areas mainly consist of sheet runoff that is collected in the
natural channels. ‘



IV. WATERSHED BASIN DELINATION

The existing watershed basins before development were delineated to study the
historical drainage conditions (See Figures 3 and 4) using San Diego County’s
200 scale mapping system. The proposed watershed basins after development
were delineated to study drainage conditions after development (See Figure 2 On

Site Hydrology) using aerial topography flown specifically for this project.

Runoff values for both the existing and proposed watershed basins were
calculated assuming Type “D: soil. “General Industrial” with a 95% impervious
rate runoff coefficients were used for all proposed areas. Advanced Engineering
Software was used to model the hydrology for the project (See Appendix A for
mode] output of the Pre-Developed conditions and Appendix b for model output
of the Post-Developed conditions.

V. PROPOSED STORM DRAIN SYSTEM
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[Numerals indicate s
surface layer texture; 9 to depth to hard rock,
16 to grade of structure in the surface layer.

TABLE 11.--INTERPRETATIONS FOR LAND MANAGEMENT

or a hardpan,

0il properties or qualities that affect erod

ibility.

Numeral 1 tefers to slope; 2 to
or any layer that restricts permeability;
Absence of rating means no valid interpretations can

eroded.

See footnotes at end of table.
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be made]
Limitations for
Map Soil Hydro- | Erodibility conversion
symbol logic from brush to
group grass

AcG  |Acid igneous Tock land---------------omemosooososososo s D Severe l----- Severe.

AtC  IAltamont clay, 5 to 9 percent slopes---------==---=---n-=- D Slight------- Slight. 1/

AtD |Altamont clay, 9 to 15 percent slopes--------=--==-===-=="= D Slight-----=-- Slight. 1/

AtD2 |Altamont clay, 9 to 15 percent slopes, eroded-----~-=cu=--= D Slight---=--- Slight. 1/

AtE  |Altamont clay, 15 to 30 percent slopes---------—---===="- D Moderate 1--- Slight. 1/

AtE2 |Altamont clay, 15 to 30 percent slopes, eroded----------- D Moderate 1--- Stight. 1/

AtF  |Altamont clay, 30 to 50 percent slopes-----------=-"-~===" D Severe l-=--- Moderate. 1/

AuC  |Anderson very gravelly sandy loam, 5 to 9 percent A Severe 16---- Slight.

slopes.

AuF  |Anderson very gravelly sandy loam, 9 to 45 percent A Severe 16---- Moderate. 2/

slopes.

AvC [lArlington coarse sandy loam, 2 to 9 percent slopes------- c Severe 16---- Slight.

AwC  |Auld clay, 5 to 9 percent slopes-----==-------=---==---=-ss D Slight---==-- Slight.

AwD  |Auld clay, 9 to 15 percent slopes----=r-r----==--—===soees D Slight------- Slight.

AyE |Auld stony clay, 9 to 30 percent slopes--===mmr=mmm=m-asn D Moderate 1--- Slight.

BaG [Badland-------emm-mmmmeeo o e m oo m s o—emomem oo s D Severe l----- Severe.

BbE |Bancas stony loam, 5 to 30 percent slope§--=------=====-- C Severe 16---- Moderate.

BbE? |Bancas stony loam, 5 to 30 percent slopes, eroded-------- C Severe 16---- Moderate.

BbG Bancas stony loam, 30 to 65 percent slopes---------===--- o Severe 1----- Moderate.

BbGC2 [Bancas stony loam, 30 to 65 percent slopes, eroded------= c Severe 1----- Moderate.

BeE |(Blasingame loam, 9 to 30 percent slopes----------------=" D Severe 16--=-- Slight.

BgE [Blasingame stony loam, 9 to 30 percent slopes-------===-- D Severe 16---- Moderate.

BgF |Blasingame stony loam, 30 to 50 percent slopes----==mm-m= D Severe 1l----- Moderate.

B1C Ronsall sandy loam, 2 to 9 percent slopes--------=---~=--= D Severe 9----- Slight.

B1C2 |Bonsall sandy loam, 2 to 9 percent slopes, eroded--~----= D Severe 9----- Slight.

B1D? |Bonsall sandy loam, 9 to 15 percent slopes, eroded------= D Severe 9----- Siight.

BmC |Bonsall sandy loam, thick surface, 2 to 9 percent D Moderate 2--- Slight.

slopes.

EnE |Bonsall-Fallbrook sandy loams, 2 to 5 percent slopes:
BONSalloc-—-==mm—mmmmmmm e m o e me— oo ommmes oo D Severe 9----- Slight.
FallbToOK---=-—--==—m=r—mmm— e - mommm— oo s s ——o= o= C Severe 9----- Slight.

BoC |Boomer loam, 2 to 9 percent slopes----------------==mssoc C Moderate 2--- Slight.

BoE |Boomer loam, 9 to 30 percent slopes---==---=--—==-===-=-oc e Moderate 1--- Slight.

BrE [Boomer stony loam, 9 to 30 percent slopes----=-----===--- C Moderate 1--- Slight.

BErG |Boomer stony loam, 30 to 65 percent slopes--------==--=== G Severe l----- Moderate.

BsC |Bosanko clay, 2 to 9 percent slopes---==----=-c=----==-== D Moderate 16-- Stight. 1/

BsD [Bosanko clay, 9 to 15 percent slopes--=------==-------=o-- D Moderate 16-- Slight. 1/

BsE |Bosanko clay, 15 to 30 percent slopes--------=------===-- D Moderate 1--- Slight. 1/

BtC |Bosanko stony clay, 5 to 9 percent slopes---------—-==--- D Moderate 16-- Siight. 3/

BuB |Bull Trail sandy loam, 2 to 5 percent slopeS--------==-== C Severe 16---- Slight. 4/

BuC Bull Trail sandy loam, 5 to S percent slopes-----=------= C Severe 16---- Slight. ﬂj

BuD? |Bull Trail sandy loam, 9 to 15 percent slopes, eroded---- C Severe 16---- Slight. 3/

BuEZ |Bull Trail sandy loam, 15 to 30 percent slopes, eroded--- o Severe 16---- Slight. 4/

CaB |Calpine coarse sandy loam, 2 to 5 percent slopes-------=-- B Moderate 2--- Slight. 4/

CaC |{Calpine coarse sandy loam, 5 to 9 percent slopes------=-- B Moderate 2--- Slight. i/

CaC2 |Calpine coarse sandy loam, 5 to 9 percemt slopes, B Moderate 2--- Slight. 4/

TABLE 11.--INTERPRETATIONS FOR LAND MANAGEMENT--Continued

' Limitations for
Map Soil Hydro- | Erodibility conversion
symbol logic from brush to
group grass
cabZ Calpigedcoarse sandy loam, 9 to 15 percent Slopes, B Moderate 2--- Slight. 4/
eroded. -
cbB [carlsbad gravelly loamy sand, 2 to 5 percent slopes------ C Severe 2----- Slight.
¢bC [carlsbad gravelly loamy sand, 5 to 9 percent slopes------ C Severe 2----- Slight.
cbD [Carlsbad gravelly loamy sand, 9 to 15 percent slopes----- C Severe 2----- Slight.
CbE [Carlsbad gravelly loamy sand, 15 to 30 percent slopes---- C Severe 2----- Slight.
ceC |carlsbad-Urban land complex, 2 to 9 percent slopes------- D
ccE [Carlsbad-Urban land complex, 9 to 30 percent slopes------ D
ceC (Carrizo very gravelly sand, 0 to 9 percent Slopes-------- A Severe 2
CfB KChesterton fine sandy loam, 2 to 5 percent slopes-------- D Severe 9----- Slight.
CfC [Chesterton fine sandy loam, 5 to 9 percent slopes—------- D Severe 9----- Slight.
cfD2 Chester;on fine sandy loam, 9 to 15 percent slopes, D Severe 9----- Moderate.
eroded.
CgC [Chesterton-Urban land complex, 2 to 9 percent slopes:
ChesteTton-=r——=-=-—-=—-—mmeccrmca——— o= ———— oo D
Urban land--—-e-——-—m-mmm e mm e mmmm e mmem e D
ChA [(hino fine sandy loam, 0 to 2 percent slopeS--=we=-==~---= C Severe 16---- Slight.
CchE [Chino fine sandy loam, 2 to 5 percent slopes------------- C Severe 16---- Slight.
CkA Chino silt loam, saline, 0 to 2 percent slopes----------- C Moderate 2--- Moderate.
C1D2 [Cieneba coarse sandy loam, 5 to 15 percent slopes, B Severe 16---- Severe.
eroded.
C1E? [Cieneba coarse sandy loam, 15 to 30 percent slopes, B Severe 16---- Severe.
eroded. -
C1G2 [Cieneba coarse sandy loam, 30 to 65 percent slopes, B Severe 1----- Severe.
eroded.
CmE2? [Cieneba rocky coarse sandy loam, 9 to 30 percent B Severe 16---- Severe.
slopes, eroded.
CnrG [Cieneba very rocky coarse sandy loam, 30 to 75 percent B Severe 1----- Severe.
slopes.
CnE2 (Cieneba-Fallbrook rocky sandy loams, 9 to 30 percent
slopes, eroded:
Cieneba----———-—==———— - mmmmma s mmmome—— o —mes B Severe 16---- Severe.
Fallbrook--——-=m--———--emmerae o ———mee—m—moomo— oo C Severe 16---- Severe.
CnG2 [Cieneba-Fallbrook rocky sandy loams, 30 to 65 percent
slopes, eroded:
Cieneba--——==-r=mmmmme s o m e e oo o e B Severe l----- Severe.
Fallbrook-=s-e---mmmmmcm e e e e dc e o ommm oo C Severe 1----- Severe.
Co Clayey alluvial land---====-=c--—-----=ssssmr——ceomooosos D Moderate 2--- Slight.
Cr Coastal beache§---—=rm——mcm-mmcmm oo mmm oo s m e A Severe 2
CsB  [Corralitos loamy sand, 0 to 5 percent slopes-------=---=- A Severe 2----- Slight.
CsC Iorralitos loamy sand, 5 to 9 percent slopes------=------ A Severe 2----- Slight.
CsD [Corralitos loamy sand, 9 to 15 percent slopes----=------- A Severe 2----- Slight.
CtE [Crouch coarse sandy loam, 5 to 30 percent slopgs--------- B Severe 16---- Slight.
CtF  {Crouch coarse sandy loam, 30 to 50 percent slopes-------- B Severe 1----- Moderate.
CuE [Crouch rocky coarse sandy loam, 5 to 30 percent B Severe 16---- Moderate.
slopes.
CuG  [Crouch rocky coarse sandy loam, 30 to 70 percent B Severe l----- Moderate.
slopes.
CvG  {Crouch stony fine sandy loam, 30 to 75 percent B Severe l----- Moderate.
slopes.
DaC [Diablo clay, 2 to 9 percent Slopes-----=-------====-=-r---- D Slight--~--=--- Slight. 1/
DaD |piablo clay, 9 to 15 percent slopeS---—=--—------====-==-- D Slighte-e-=--- Siight. 1/
DaE |piablo clay, 15 to 30 percent slopes------—=---=--mn-=-o- D Moderate------ Slight. 1/
DaE2 [Diablo clay, 15 to 30 percent slopes, eroded----------===~ D Moderate 1--- Slight. 1/
DaF  [Diablo clay, 30 to 50 percent slopeS----=-------====-=n== D Severe l----- Moderate. 1/

See footnotes at end of table.
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TABLE 11.--INTERPRETATIONS FOR LAND MANAGEMENT--Continued

pot agree with the ratings of erosion hazard

Map o Limitations fo
) T
e Hyd?o— Erodibility conversion
logic from brush to
group grass
VaB Visalia sandy loam, 2 to 5
: I percent slopes--w-cecamaao_. i
¥zg g}sal%a sandy loam, 5 to 9 percent sloges ---------------- g g:vere 16 ity
e V;sai}a sandy loam, 9 to 15 percent slopes--e-mmmmm B Sez:§: ig-h__ Sl}ght.
- Vijzl?a gravelly sandy loam, 2 to 5 percent slopes------- B Severe 16h-—— Sl}ght.
o Vi 1a gravelly sandy loam, 5 to 9 percent slopes------- B Severe lﬁ_dh‘ Sl}ght-
e Vista coarse sandy loam, 5 to 9 percent slopes-----w----- B Moderat 5_—— Sl%ght.
s b ta coarse sandy loam, 9 to 15 percent slopes---m-wean- B Mod te - Sl}ght.
ista coarse sandy loam, 9 to 15 percent slopes B o Sl}ght.
diaicy . Moderate 2--- Slight.
VSE  WVista coarse sangd
1 y loam, 15 to 30 percent slopes§-----e=-- i
VsE2Z WVista coarse sandy loam, 15 to 30 percent sloges g Modorate oo Sl}ght.
e i Moderate 2--- Slight,
VsG  WVista coarse sandy loam, 30 t
1 5 0 65 percent slopes--e==me—n
VWD  |Vista rocky coarse sandy loam, 5 to 15 perceng g Eegere . i
ST oderate 2---- Moderate. 3/
VVE [Vista rocky coarse sand 5
y loam, 15 t
ok . 0 30 percent B Moderate 2---- Moderate. 3/
VvG Vista rocky coarse sandyv lo .
am, 30 t
Sl y i 0 65 percent B Severe 1------ Moderate. 3/
WmB yman loam, 2 to 5 )
Percent Slopes-—-emom oo Lol i
EEC yman loam, 5 to 9 percent 5lOpeS-m oo g mggerate . Sl}ght.
D yman loam, 9 to 15 percent slopesS--—mmmm ool C Mbd:i::g g_—-_ gi}ggt'
————— ight.
Y
Typically a il; i
E/yp Y a grassland soil; conversion from brush usually not necessary,
Moderate if sl i i i
5 ope 1s more than 30 percent, slight if less than 30 percent.
Stoniness or rockiness i i i
. not a serious impediment to use of grass-planting equipment,

On dese?tjfac?ng mountain slopes and in valleys
degree of limitation is severe because of climate :
¥
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in the eastern part of land resource area 20, the
regardless of soil properties.

Only soil properties are considered in the
Climate, plant cover, and

given in the soil descriptions in Part I of this
survey or with the erosion hazard indicated under

_ ratings in table 11.
physiographic features are not considered. For the heading 'Homesites" in Part II. The cri-
© this reason, the ratings of erodibility may teria used for rating soil erodibility are shown
in table 12.

TABLE 12.--CRITERIA FOR RATING SOIL ERODIBILITY

Soil properties

Erodibility

affecting erodibility

Moderate 1/ Severe 1/ 2/

‘Surface layer texture 3f----

Grade of gramular, crumb,
or blocky structure in the
surface layer.

ﬁépth to material that More than 40 inches--

~ restricts permeability.

Less than 15 percent-

Sands, or loamy

Clay loam, sandy loams,
sands.

or loam.

Weak and massive
and single grain.

Moderate--------------=

40 to 20 inches-------- Less than 20 inches.

15 to 30 percent------- More than 30 percent.

1/

2/

~ Rating is moderate for sands and loamy sands if

3/

" Rating is according to surface layer texture if

‘surface.

a/

Conversicn from Brush to Grass

- The primary benefit of converting areas of brush
~to grass is the prevention and control of fires.

- Other benefits include a decrease in runoff and
- an improvement in wildlife habitat and recreational
o . @reas.

- 8T Conversion to grass or grass and legumes is
stressed because these are the major adapted plants

- for which seed is readily available and techniques
have been developed for establishing this type of
cover after the brush has been destroyed (4).

~ .- The establishment of a grass cover adequate for

.~ s0il protection depends on the climate and soil
Properties. The climate of the western and central

_ parts of the survey area, land resource area 19 and

the western part of land resource area 20, is

Suited to adapted annual grasses and, in some
locations, to perennial grasses., However, the
Desert, land resource area 30, is not c¢limatically
__"‘—"“4/_—--

. 7 By IRVING L. SEALANDER, range conservationist,
S0il Conservation Service, Interpretations are for

use in San Diegoe County only.

o ~ Rating is slight for clay loam, sandy loams, loam, sands, and loamy sands if coarse fragments cover
- more than 75 percent of surface.

coarse fragments cover 25 to 75 percent of surface.

coarse fragments cover only 1 to 25 percent of

suited to grass. The desert-facing mountain slopes
and valleys in the eastern part of land resource
area 20 are subject to high temperatures and desic-
cating winds, and the establishment of new cover is
more difficult there than in the western part.
Within a suitable climatic zone, the properties of
the soils affect the relative difficulty of estab-
lishing and maintaining a grass cover that is ade-
quate for erosion control and fire abatement once
the brush is removed.

In table 11, the limitations of each soil for
conversion from brush to grass are rated slight,
moderate, and severe. Ratings are based on such
soil properties as slope, rooting depth, available
water holding capacity, presence of rock outcrops
or stones, and degree of erosion. Ratings are not
given for desert soils or for soils and land types
on which conversion is not applicable, such as
Coastal beaches or Urban land. All other soils and
land types are rated regardless of present use oT
plant cover.

In determining the ratings in table 11, it is
assumed that--
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V. PROPOSED STORM DRAIN SYSTEM
T

The extension of the private road off of Ramona View Drive will require culverts

& . 2ade ¥ ¥ Y i W bl L ve

at eight locations.

The proposed development of parcels 3 and 4 will employ standard site drainage
that will either drain to the proposed driveway or to natural channels. Energy
dissipatgrs will be installed downstream of the culverts.



VL. HYDRUALIC CALCULATIONS

Culverts will be sized to assure adequate capacity to hand a 100-year storm event.
The following sheets provide calculations to demonstrate the capacity of each
ditch to convey the post development flow rates.

Hydraulic calculations for the channels and swales were performed by using the
Hydrology module inside SurvCADD to evaluate culvert capacity. The results of
these calculations are presented in the following pages.



C. Little

2/22/07
Hydraulics
Neumann Parcel Map
Culvert No. Q(100) cfs Node Length
1 96.0 406 57
2 3.1 1104 40°
3 12.9 506 46’
4 2.5 604 28’
5 8.7 706 33’
6 8.0 704 30°
7 4.1 504 45°
8 5.2 412 35°
Note: Culvert grades minimum of 2%
Culvert No. Recommended
Number & Size

1 3-36” CMP

2 1-18” CMP

3 2-18” CMP

4 1-12” CMP

5 2-18” CMP

6 2-18” CMP

7 1-18” CMP

8 1-18” CMP




2/23/2007 14:29
¢ lvert Design Culvert #1:

ey

N s
7 e

Design Parameters

Section
Shape: Circular
Material: CMP/Aluminum
Diameter: 36.00 in
Manning's n: 0.02€0
Number of Barrels: 3

nlet
Inlet Type: Headwall
Ke: 0.50

"nverts

~ Inlet Invert Elevation: 100.00 ft
Outlet Invert Elevation: 98.86 ft
Length: 57.00 £t
Slope: 0.020000 frt/ft

T "vert Calculation ;

Discharge: 96.13 cfs > 6 ofs (ﬁéof@ 406)
Headwater Elevation: 103.00 fr
Tallwater Elevation: 98.90 ft
Downstream Velocity: 7.19 ft/s
Downstream Flow Depth: 1.81 ft
Flow Control Type: Outlet Control

Page 1 of 1



2/23/2007 16:10
lvert Design Culvert #2:

R

e
v e

bl

Dasign Parameters

Section
Shape: : Circular
Material: CMP/Aluminum
Diameter: 18.00 in
Manning's n: 0.0260
Number of Barrels: 1

Inlet
Inlet Type: - Headwall
Ke: 0.50

Inverts
Inlet Invert Elevation: 100.00 ft
OQutlet Invert Elevation: 99.20 ft
Length: 40.00 ft
Slope: 0.020000 ft/ft

C 1lvert Calculation -

Discharge: 5.79 cts > 5. | C?ffi”<?j“9
Headwater Elevation: 101.50 ft fvégéfffé
Tailwater Elevation: 99.46 ft /
Downstream Velocity: 5.04 ft/s -+
Downstream Flow Depth: 0.93 ft 2.53 e
Flow Control Type: Outlet Control Lo ST

Page 1 of 1



2/23/2007 14:35
¢ lvert Design Culvert #3:

o e
= e

[ny]
3

D=sign Parameters

Section
Shape: Circular
Material: CMP/Aluminum
Diameter: 18.00 in
Manning's n: 0.0260
Number of Barrels: 2

Inlet
Inlet Type: Headwall
Ke: 0.50

Tnverts

. Inlet Invert Elevation: 100.00 ft
Outlet Invert Elevation: 99.08 ft
Length: 46.00 ft
Slope: 0.020000 ft/ft

> “wvert Calculation e &

Discharge: 16.36 cfs > /2.9 ((hﬁﬁohﬁ s <
leadwater Elevation: 102.00 ft
Tailwater Elevation: 99.46 ft
Downstream Velocity: 5.84 ft/s
Downstream Flow Depth: 1.11 £t
Flow Control Type: Outlet Control

Page 1 of 1



2/23/2007 14:54
C lvert Design Culvert #4:

F l'e:

Design Parameters

Section
Shape: Circular
Material: CMP/Aluminum
Diameter: 12.00 in
Manning's n: 0.0260
Number of Barrels: 1
Tnlet
Inlet Type: Headwall
Ke: 0.50
Tnverts
 Inlet Invert Elevation: 100.00 ft
Outlet Invert Elevation: 99.40 ft
Length: 30.00 ft
Slope: 0.020000 ft/ft
\
> "vert Calculation -y
Discharge: 3.05 cfs > 2,5cfF (Nacjf é64/
Headwater Elevation: 101.50 ft
Tailwater Elevation: 99.46 ft
Downstream Velocity: 4.83 ft/s
Downstream Flow Depth: 0.75 ft
Flow Control Type: Cutlet Control

Page 1 of 1



2/23/2007 14:57
~ lvert Design Culvert #5:

Eoo=e

Jesign Parameters

Section

Shape: Circular
Material: CMP/Aluminum
Diameter: 18.00 in
Manning's n: 0.0260
Number of Barrels: 2
inlet
Inlet Type: Headwall
Ke: 0.50
“nverts

Inlet Invert Elevation: 100.00 ft
Qutlet Invert Elevation: 99.40 ft
Length: 30.00 ft
Slope: 0.020000 ft/ft

> "vert Calculation . )
Discharge: 10.31 cfs > &7 cfr (/Aﬁaiﬁ Jcé
Headwater Elevation: 101.40 ft ’ /
Tailwater Elevation: 99.46 ft
Downstream Velocity: 4.82 ft/s
Downstream Flow Depth: 0.87 ft
Flow Control Type: Outlet Control



2/23/2007 14:59
¢ lvert Design Culvert #6:

ol - o
I 23

Design Parameters

Section
Shape: Circular
Material: CMP/Aluminum
Diameter: 18.00 in
Manning's n: 0.0260
Number of Barrels: 2
Tnlet
Inlet Type: Headwall
Ke: 0.50
Tnverts
Inlet Invert Elevation: 100.00 ft
Outlet Invert Elevation: 99.40 ft
Length: 30.00 ft
Slope: 0.020000 ft/ft
\
v Ywvert Calculation ‘ A
Discharge: 11.58 cfs > §. .0 oFs (Nede 79,
Headwater Elevation: 101.50 ft
Tailwater Elevation: 99.406 ft
Downstream Velocity: 5.04 ft/s
Downstream Flow Depth: 0.93 ft
Flow Control Type: Cutlet Control

Page 1 of 1



o
e

E;z

lvert Design Culvert #7:

e
PR

Design Parameters

i

- 1yvert Calculation

Section
Shape:
Material:
Diameter:
Manning's n:
Number of Barrels:

Tnlet
Inlet Type:
Ke:

Tnverts

Inlet Invert Elevation:
Outlet Invert Elevation:

Length:
Slope:

Discharge:

Headwater Elevation:
Tailwater Elevation:
Downstream Velocity:
Downstream Flow Depth:
Flow Control Type:

Circular

CMP/Aluminum

18.00 in

0.0260

1

Headwall

0.50

100.00 ft

99.10 ft

45.00 ft

0.020000 ft/ft
“(4%
!} § ok

5.79 cts > 4.0 oF5 (/‘JW’C’ He /

101.50 ft

99.46 ft

5.04 ft/s

0.93 ft

2/23/2007 15:00

Outlet Control

Page 1 of 1



¢ lvert Design Culvert #8:

L "o
Is e

Design Parameters
Section
Shape:
Material:
Diameter:
Manning's n:
Number of Barrels:
Inlet
nlet Type:
e:

RO

Inverts
Inlet Invert Elevation:
Outlet Invert Elevation:
Length:
Slope:

T-1lvert Calculation
Discharge:
Headwater Elevation:
Tailwater Elevation:
Downstream Velocity:
Downstream Flow Depth:
Flow Control Type:

2/23/2007 15:01

Circular
CMP/Aluminum
18.00 in
0.0260
1
Headwall
0.50
100.00 ft
89,30 ft
35.00 ft
0.020000 ft/ft
¥
5.79 cfs > £ of s ( Nede 4i2
101.590 ft /
89.46 ft
5-04 ft/s
0.93 ft
Outlet Control

Page 1 of 1






COMPUTER CODES

SUBAREA HYDROLOGIC PROCESSES:

1:

©DNOGE N

Confluence analysis at node

initial subarea analysis
Pipeflow traveltime (COMPUTER ESTIMATED pipesize)

Pipeflow traveltime .. ... {USER SPECIFIED pipesize}
Trapezoidal channel travel time '

Street-Flow analysis thru subarea

User-specified information at node

Addition of subarea runoff to mainline

V-gutter flow thru subarea

O1-a5 $/15/0S
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
{¢) Copyright 1982-2004 Advanced Engineering Socftware (aes)

Ver. 2.0 Release Date: 01/01/2004 License ID 1432

Analvsis prepared by:
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Kkk ok kkk KKKk k kK kkhkkhk*kkk* DESCRIPTION OF STUDY ** %k %%k % %k k ok ok ok ok & ok kok ok ok ok ok ok ok ke ok
* 100 YEAR STORM *
* JOB 0125 *
* 4,26.05 *
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FILE NAME: 0125.DAT
TIME/DATE OF STUDY: 19:33 04/26/2005

2003 SAN DIEGC MANUAL CRITERIA

USER SPECIFIED STORM EVENT{YEAR) = 100.00

6—-HOUR DURATION PRECIPITATION (INCHES) = 3.300

SPECIFIED MINIMUM PIPE SIZE{(INCH) = 6.0

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = (.95

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER~DEFINED STREET=SECTIONS FOR CCUPLED PIPEFLOW AND STREETFLOW MODEL™
HALF~ CROWN TO STREET-CROSSFALL: CURB GUTTER-GECMETRIES: MANNING
WIDTH CROSSFALL IN~ / OUT-/PARK~ HEIGHT WIDTH LIP HIKE FACTOR

NO. {FT) {(F'T) SIDE / SIDE/ WAY {FT) {EF'T) {(F'T) {(FT) {(n)

|

30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*{Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NCDE 100.00 TO NODE 102.00 IS CODE = 21

ER-SPECIFIED RUNOFF COE
.C.S8. CURVE NUMBER (AMC
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DOWNSTREAM ELEVATION (FEE



ELEVATION DIFFERENCE (FEET) = 13.00

SUBAREA OVERLAND TIME OF FLOW({MIN.) = 4.783

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc C
100 YEAR RAINFALL INTENSITY (INCH/HOUR) 8.695

NOTE: RAINFALL INTENSITY I3 BASED ON Tc S5-MINUTE.

SUBAREA RUNOFF (CFS) = 0.40

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.40

]
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FLOW PROCESS FROM NODE 102.00 TO NODE 104.00 IS CODE = 53
>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBAREA<<KL<K

ELEVATION DATA: UPSTREAM (FEET) = 2207.00 DOWNSTREAM(FEET) = 1975.00
CHANNEL LENGTH THRU SURAREA(FEET) = 1580.00 CHANNEL SLOPE = 0.1468
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .132% (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA(CFEFS) = 0.40

FLOW VELOCITY (FEET/SEC) = 2.04 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL}
TRAVEL TIME(MIN.) = 12.90 Tc{MIN.) = 17.68

ONGE3T FLOWPATH FRCM NODE 1060.00 TG NODE 104.00 = 1660.00 FEET.
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FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<K<<<L

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.850
USER-SPECIFIED RUNOFF COEFFICIENT = .4600
S.C.8. CURVE NUMBER {(AMC IT) = B84
LREA-AVERAGE RUNOFF COEFFICIENT = 0.4600
SUBAREAR AREA({ACRES) = $.50 SUBAREA RUNOFF({CFS)} = 16.82
TOTAL AREA (ACRES) = 9.60 TOTAL RUNOFF(CFS) = 17.00
TC(MIN.) = 17.68
e ke ke ke ke ok o o e e e ok ko ok ok ok ke ok ok ok ok ok ok ok sk ok ok ok ok ok ok ok ko k ok ok ok ok sk ko sk o ok ko ok ok R ok kK
FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS5 CODE = 1
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>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<K

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION({MIN.) = 17.68

RAINFALJ INTENSITY (INCH/HR) = 3.85

OTAL STREAM AREA{ACRES) = .60

S
PEAK FLOW RATE (CFS) AT CONFLUENCE 17.00
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FLCOW PROCESS FROM NODE 110.00 TC NODE 112.00 IS CODE = 21

USER~SPECIFIED RUNOFF COEFFICIENT = .4600

5.C.5. CURVE NUMBER (AMC II) = 84
INITIAL SUBAREA FLOW-LENGTH (FEET) = 60.00
UPSTREAM ELEVATION (FEET) = 2176.00

DOWNSTREAM ELEVATION (FEET) = 2173.00



ELEVATION DIFFERENCE (FEET) = 3.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.218

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 8.458

SUBAREA RUNOFF(CFS) = 0.27

TOTAL AREA(ACRES) = .07 TOTAL RUNOFF (CF3) = .27
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FLOW PROCESS FROM NODE 112.00 TO NODE 104.00 IS CODE = 53

>>>>>COMPUTE NATURAL MOUNTAIN CH
>>>>>TRAVELTIME THRU SUBAREA<<<<L

ELEVATION DATA: UPSTREAM(FEET) = 2173.00 DOWNSTREAM(FEET) = 1975.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1300.00 CHANNEL SLOPE = 0.1523
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = ,1362 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA({CFEFS) = 0.27

FLOW VELOCITY (FEET/SEC) = 2.07 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 10.49 Tc(MIN.) = 15.70

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 104.00 = 1360.00 FEET.
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FLOW PROCESS FROM NODE 112.00 TO NODE 104.00 IS CODE = 81

* Kk ok k K

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.156
USER~SPECIFIED RUNOFF COEFFICIENT = .4600
5.C.S. CURVE NUMBER (AMC II) = B84
AREA~-AVERAGE RUNOFF COEFFICIENT = 0.4600
SUBAREA AREA(ACRES) = i2.40 SUBAREA RUNOFF (CFB) = 23.70
TOTAL AREA (ACRES) = 12.47 TOTAL RUNOFF (CEFS) = 23.84
TC(MIN.} = 15.70
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FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<L

3+
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TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 15.70

RAINFALL INTENSITY (INCH/HR) = 4.16

TOTAL STREAM AREA (ACRES) = 12.47

PEAK FLOW RATE(CFS) AT CONFLUENCE = 23.84

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CES) (MIN. ) {INCH/HOUR) (ACRE}
1 17.060 17.68 3.850 9.60
2 23.84 15.760 4,156 12.47

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF Te INTENSITY



NUMBER (CFS3) (MIN.) (INCH/HOUR)
1 38.94 15.70 4.156
Z 39.08 17.68 3.850

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 39.08 Tc (MIN.) = 17.68
TOTAL AREA(ACRES) = 22.07
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 1660.00 FEET.

N I T L T T L TR

FLOW PROCESS FROM NODE 104.00 TO NODE 106.00 IS CODE = 53

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<L
>>>>>TRAVELTIME THRU SUBAREA<<<K<K

ELEVATION DATA: UPSTREAM(FEET) = 1975.00 DOWNSTREAM (FEET) = 1795.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1060.00 CHANNEL SLOPE = 0.1698
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .1449 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

CHANNEL FLOW THRU SUBAREA(CFS) = 39.08

FLOW VELOCITY (FEET/SEC) = 7.23 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 2.45 Tc{MIN.) = 20.13

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 106.00 = 2720.00 FEET.
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FLOW PROCESS FROM NODE 106.00 TO NODE 106.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.541
USER-SPECIFIED RUNOFF COEFFICIENT = .4600
S.C.8. CURVE NUMBER (AMC II) = B84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4600
SUBAREA AREA (ACRES) = 11.90 SUBAREA RUNCFF(CFS} = 19.38
TOTAL AREA (ACRES) = 33.87 TOTAL RUNOFF{CFS) = 55.33

TC(MIN.) = 20.13
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FLOW PROCESS FROM NODE 106.00 TO NODE 106.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<K

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.)} = 20.13

RAINFALL INTENSITY (INCH/HR)} = 3.54

TOTAL STREAM AREA (ACRES) = 33.97

PEAK FLOW RATE(CFS) AT CONFLUENCE = 55.33

Kok ke hh ok k ko khkkk ko k Ak ok dekdkhh kb hkhkkhh ko hhhd b dhhhhkhhkhkhhhdhhhhhrhhhdhhkrdhdkhk

FLOW PROCESS FROM NODE 114.00 TO NODE 116.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<L

USER-SPECIFIED RUNOFF COEFFICIENT = .4600
S.C.S. CURVE NUMBER (AMC II) = 84

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 1272.060

DOWNSTREAM ELEVATION(FEET) = 1270.00



ELEVATION DIFFERENCE (FEET) = 2.00

SUBAREA OVERLAND TIME OF FLOW{MIN.) = 8.430
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 85.00

{Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

700 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.208
SUBAREA RUNOFF (CFS) = 0.49
TOTAL AREA (ACRES) = 0.17 TOTAL RUNOFF (CFS) = 0.49
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FLOW PROCESS FROM NODE 116.00 TO NODE 106.00 IS CODE = 53

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<LI

ELEVATION DATA: UPSTREAM(FEET) = 2172.00 DOWNSTREAM(FEET) = 1975.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 2230.00 CHANNEL SLOPE = 0.0883
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = ,0883 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA({CFS) = 0.495

FLOW VELOCITY(FEET/SEC) = 1.66 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 22.33 Tc(MIN.) = 30.76

LONGEST FLOWPATH FROM NODE 114.00 TO NODE 106.00 = 2330.00 FEET.
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FLOW PROCESS FROM NCDE 106.00 TO NODE 106.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.694
USER-SPECIFIED RUNOFF COEFFICIENT = .4600
S.C.S. CURVE NUMBER (AMC II) = 84
AREA~AVERAGE RUNOFF COEFFICIENT = 0.4600
SUBAREA AREA(ACRES) = 21.60 SUBAREA RUNOFF(CFS) = 26.76
TOTAL AREA(ACRES) = 21.77 TOTAL RUNOFF{(CFS) = 26.97
TC(MIN.) = 30.76
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FLOW PROCESS FROM NODE 106.00 TO NODE 106.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOQUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 30.76

RAINFALL INTENSITY(INCH/HR) = 2.69

TOTAL STREAM AREA (ACRES) = 21.77

PEAK FLOW RATE (CFS) AT CONFLUENCE = 26.97

** CONFLUENCE DATA **

STREAM RUNCFEF Tc INTENSITY AREA
NUMBER {CF5) {MIN.) {INCH/HOUR) {ACRE)
1 55.33 20.13 3.541 33.97
2 26.97 30.76 2.694 21.77

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO



CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CF8) (MIN.) {INCH/HOUR)
1 72.99 20.13 3.541
z 69.07 30.76 2.694
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CEFS) = 72.99 Tc (MIN,.) = 20.13
TOTAL AREA(ACRES) = 55.74
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 106.00 = 2720.00 FEET.

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<L<

AUTTITS LY PTROT Py

>>>>>TRAVELTIME THRU SUBAREBEA<<ILKLL

ELEVATION DATA: UPSTREAM{FEET) = 1795.00 DOWNSTREAM(FEET) = 1618.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1240.00 CHANNEL SLOPE = 0.1427
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .1302 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

CHANNEL FLOW THRU SUBAREA (CFS) = 72.99

FLOW VELOCITY ({FEET/SEC) = 8.43 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 2.45 Tc{MIN.) = 22.58

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 118.00 = 3960.00 FEET.
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FLOW PROCESS FROM NODE 106.00 TO NODE 118.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.288
USER-SPECIFIED RUNOFF COEFFICIENT = .4600
5.C.S. CURVE NUMBER (AMC II) = 84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4600

SUBAREA AREA (ACRES) = 10.40 SUBAREA RUNOFF (CFS) = 15.73
TOTAL AREA(ACRES)} = 66.14 TOTAL RUNOFF (CFS) = 100.04

TC{MIN.) = 22.58
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FLOW PROCESS FROM NODE 200.00 TO NODE 202.00 I8 CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<L

USER-SPECIFIED RUNOFF COEFFICIENT = .4600
5.C.S5. CURVE NUMBER (AMC II) = 84

INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00
UPSTREAM ELEVATION (FEET) = 1925.00
DOWNSTREAM ELEVATION({FEET) = 1915.00
ELEVATION DIFFERENCE (FEET) = 10.0

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.474

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
)

o=

100 YEAR RAINFALL INTENSITY (INCH/HOUR 8.695
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CEFS) = 0.20
TOTAL AREA (ACRES) = 0.05 TOTAL RUNOFF (CFS) = 0.20
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FLOW PROCESS FROM NODE 202.00 TO NODE 204.00 IS CODE = 53

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<CLK

ELEVATION DATA: UPSTREAM(FEET) = 1915.00 DOWNSTREAM(FEET) = 1630.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1230.00 CHANNEL SLOPE = 0.2317
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = ,1739 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA (CFS) = 0.20

FLOW VELOCITY(FEET/SEC) = 2.34 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 8.78 Tc(MIN.) = 13.25

]

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 204.00 1300.00 FEET.
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FLOW PROCESS FROM NODE 204.00 TO NCDE 204.00 IS CODE = 81
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOWK<LLL

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.637
USER-SPECIFIED RUNOFF COEFFICIENT = ,4600
$.C.S. CURVE NUMBER (AMC II) = B84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4600
SUBAREA AREA (ACRES) = 9.70 SUBAREA RUNOFF(CFS) = 20.695
TOTAL AREA(ACRES) = 9.75 TOTAL RUNOFF (CFS) = 20.80
TC{MIN.) = 13.25
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FLOW PROCESS FROM NODE 300.00 TO NODE 302.00 IS CODE = 21
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SER-SPECIFIED RUNOFF COEFFICIENT = .4600
53.C.8. CURVE NUMBER (AMC II} = 84
INITIAL SUBAREA FLOW-LENGTH (FEET) = 70.00
UPSTREAM ELEVATION(FEET) = 1982.00
DOWNSTREAM ELEVATION(FEET) 1980.00
ELEVATION DIFFERENCE (FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.793
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.135
SUBAREA RUNOFF (CFS) = 0.16
TOTAL AREA(ACRES) = 0.05 TOTAL RUNOFF{(CFS) = 0.1¢

H

1 C

i
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FLOW PROCESS FROM NODE 302.00 TO NODE 304.00 IS CODE = 53

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<LKL

ELEVATION DATA: UPSTREAM(FEET) = 1280.00 DOWNSTREAM(FEET) = 1645.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1190.00 CHANNEL SLOPE = 0.2815
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .1904 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA(CFS} = 0.1¢6

FLOW VELOCITY {FEET/SEC) = 2.44 [PER LACFCD/RCFC&WCD HYDROLOGY MANUAL}

TRAVEL TIME (MIN.) = 8.12 Tc(MIN.) = 14,91



LONGEST FLOWPATH FROM NODE 300.00 TO NODE 304.00 = 1260.00 FEET.
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FLOW PROCESS FROM NODE 302.00 TO NODE 304.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<K<<K

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.297
USER-SPECIFIED RUNOFF COEFFICIENT = .4600
S5.C.S. CURVE NUMBER (aMC II) = 84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4600

SUBAREA AREA(ACRES) = 8.10 SUBAREA RUNOFEF (CES) = 16.01
TOTAL AREA(ACRES) = 8.15 TOTAL RUNOFF {CFS) = 16.11
TC(MIN.) = 14.91

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) 8.15 TC(MIN.) = 14.91

PEAK FLOW TE{(CFS) = 16.11

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,15885,1981 HYDROLOGY MANUAL
{c) Copyright 1982-2004 Advanced Engineering Software (aes)
Ver. 2.0 Release Date: 01/01/2004 License ID 1432

Analysis prepared by:

dkkFhkhhhddhrhhddhhhhhrdhrkh DESCRIPTION OF STUDY KhkdhkhkhkAhdhrdrdbrhhhhdhthdhdkir

* 100 YEAR STORM ON SITE HYDROLOGY *
* 5.3.05 *
* NEUMAN PROPERTY *

hhhkhddhbhhhbdhhkhhhddddhhdhbdddbrddddrddddrrdThArddd b d T bbb bhbh b hd bbb dh bbb b ddhd

FILE NAME: 01250S.DAT
TIME/DATE OF STUDY: 10:58 05/03/2005

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.300

SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95

SAN DIEGO HYDROLOGY MANUAL "C%"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MCODEL*
HALF-~ CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING

WIDTH CROSSFALL IN- / OUT-/PARK~ HEIGHT WIDTH LIP HIKE FACTO!
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (F'T) (FT) (1)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = (.00 FEET
as (Maximum Allowable Street Flow Depth) - {(Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

khkhhkhhhkhbkhhkdbrrhdbrrbhdbbhbrhb bbb rdh bbb hhbdbhbdhdbhbdhhhrdbdbhhrdhhbdhhhhbhhhbdrdbdd

FLOW PROCESS FROM NODE 106.00 TO NODE 106.00 IS CODE = 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<LK

USER~-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 20.10 RAIN INTENSITY (INCH/HOUR) = 3.54
TOTAL AREA (ACRES) = 55.70 TOTAL RUNOFF (CFS) = 73.00
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FLOW PROCESS FROM NODE 106.00 TO NODE 400.00 IS CODE = 53

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<K
>>>>>TRAVELTIME THRU SUBAREAKKLKLK

ELEVATION DATA: UPSTREAM(FEET) = 1801.10 DOWNSTREAM{FEET) = 1655.60
CHANNEL LENGTH THRU SUBAREA (FEET) = 780.00 CHANNEL SLOPE = 0.1865
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .1533 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

CHANNEL FLOW THRU SUBAREA(CFS) = 73.00

FLOW VELCCITY (FEET/SEC) = 9,15 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 1.42 Tc(MIN.) = 21.52

LONGEST FLOWPATH FROM NODE 0.60 TO NODE 400.00 = 780.00 FEET.

hkkhhkkdhhkkdhhkhhkhkhhdkhdhhhhhhhddhrhhdddhhhhhddbhhhhhkhrhdhhkrbhbddddhhrrhrdhbrbdddrkt ik

FLOW PROCESS FROM NODE 106.00 TO NODE 400.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<K

100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 3.392
USER~-SPECIFIED RUNOFF COEFFICIENT = .4600
S.C.S. CURVE NUMBER (AMC II) = B84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3761
SUBAREA AREA {ACRES) = 4.20 SUBAREA RUNOFF (CFS) = 6.55
TOTAL AREA (ACRES) = 59.90 TOTAL RUNOFF (CFS) = 76.41
TC(MIN.) = 21.52

...............................

FLOW PROCESS FROM NODE 400.00 TO NODE 400.00 IS CODE = 1
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>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 21.52
RAINFALL INTENSITY (INCH/HR) = 3.39

TOTAL STREAM AREA({ACRES) = 55.90

PEAK FLOW RATE{CES) AT CONFLUENCE = 76.41

ok hkhkkhkhkhhhkhkhkhd bk hh kb hhdhhhkhddhddhkF A dhhhrrrhkAd bbb bbb b b kA ddh b hdd bbb br bbb bdbd s

FLOW PROCESS FROM NODE 402.00 TO NODE 404.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<L

USER-SPECIFIED RUNOFF COEFFICIENT = .4600

5.C.S. CURVE NUMBER (AMC II) = B84

INITIAL SUBAREA FLOW-LENGTH (FEET) = 30.00

UPSTREAM ELEVATION(FEET) = 1976.40

DOWNSTREAM ELEVATION(FEET} = 1970.00

ELEVATION DIFFERENCE (FEET)} = 6.40

SUBAREA OVERLAND TIME OF FLOW({MIN.) = 2.929

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR} = 8.695

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 0.04



TOTAL AREA(ACRES) = 0.01 TOTAL RUNOFF(CFS)} = .04
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FLOW PROCESS FROM NODE 404.00 TO NODE 400.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<K

100 YEAR RAINFALL INTENSITY (INCH/HOUR} = B8.695
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
USER-SPECIFIED RUNOFF COEFFICIENT = .4600

S.C.S5. CURVE NUMBER (AMC II) = 84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4600
SUBAREA AREA{(ACRES) = 3.76 SUBAREA RUNOFF (CFS} = 14.80
TOTAL AREA({ACRES) = 3.71 TOTAL RUNOFF(CFS) = 14.84
TC{MIN.} = 2.93
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FLOW PROCESS FROM NODE 400.00 TO NODE 400.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<Z
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<KL

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 2.93

RAINFALL INTENSITY(INCH/HR) = 8.69

TOTAL STREAM AREA (ACRES) = 3.71

PEAK FLOW RATE (CFS) AT CONFLUENCE = 14.84

** CONFLUENCE DATA **

STREAM RUNOFF Te INTENSITY AREA
NUMBER {CFS) {MIN.) {INCH/HOUR}) (ACRE)
1 76.41 21.52 3.392 59.90
2 14.84 2.93 8.695 3.71

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER {CFS) (MIN.} (INCH/HOUR)
1 25.24 2.93 8.695
2 82.19 21.52 3.392
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 82.19 Tc (MIN.) = 21.52
TOTAL AREA{ACRES) = 63.61
LONGEST FLOWPATH FROM NODE 0.00 TO NODE 400.00 = 780.00 FEET.

dhkhkhkhkhhhkhhdhhkbhdhhdbhkrhbhdhhddhhhdhhdbddrhkhhbddhbdrdhbdrbdhdhhhdrddkdddddrhhdrhti

FLOW PROCESS FROM NODE 400.00 TO NODE 406.00 IS CODE = 53

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<L
>>>>>TRAVELTIME THRU SUBAREA<<<KL

It

ELEVATION DATA: UPSTREAM(FEET) = 1655.60 DOWNSTREAM (FEET) 1625.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 460.00 CHANNEL SLOPE = 0.0665



SLOPE ADJUSTMENT CURVE USED:
EFFECTIVE SLOPE = .0665 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

CHANNEL FLOW THRU SUBAREA(CFES) = 82.19

FLOW VELOCITY(FEET/SEC) = 6.27 {(PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 1.22 Tc{MIN.) = 22.74

LONGEST FLOWPATH FROM NODE 0.00 TO NODE 406.00 = 1240.00 FEET.

Sk ddkkhkkdhkhhk Ak hhFhhhkhh kb hhhdhhrdkhhkhhkhbdhhbhdhhhhhhhhhhhkhdrFhbhdrdrrdhhrdhddhix

FLOW PROCESS FROM NODE 400.00 TO NODE 406.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<KLKL

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.273
USER-SPECIFIED RUNOFF COEFFICIENT = .4600
S.C.S. CURVE NUMBER (AMC II) = 84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3906
SUBAREA AREA (ACRES) = 8.80 SUBAREA RUNOFF(CFS) =  13.25
TOTAL AREA(ACRES) = 72.41  TOTAL RUNOFF(CFS) =  92.56
TC(MIN.) = 22.74
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FLOW PROCESS FROM NODE 406.00 TO NODE 406.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<K

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.} = 22.74

RAINFALL INTENSITY (INCH/HR) = 3.27

TOTAL STREAM AREA (ACRES) = 72.41

PEAK FLOW RATE(CFS) AT CONFLUENCE = 92.56

Y T T S

FLOW PROCESS FROM NODE 408.00 TO NODE 410.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<LK

USER-SPECIFIED RUNOFF COEFFICIENT = .4600

S.C.S8. CURVE NUMBER (AMC II) = 84

INITIAL SUBAREA FLOW-LENGTH (FEET) = 25.00

UPSTREAM ELEVATION (FEET) = 1897.50

DOWNSTREAM ELEVATION(FEET) = 1889.80

ELEVATION DIFFERENCE (FEET) = 7.70

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.674

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.695

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5~MINUTE.

SUBAREA RUNOFF (CFS} = 0.04

TOTAL AREA(ACRES) = 0.01 TOTAL RUNOFF (CFS) = 0.04
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FLOW PROCESS FROM NODE 410.00 TO NODE 412.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<K

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 8.695
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.

i



USER-SPECIFIED RUNOFF COEFFICIENT = .4600

S.C.S. CURVE NUMBER (AMC II) = 84

AREA-AVERAGE RUNCFF COEFFICIENT = 0.4600

SUBAREA AREA(ACRES) = 1.30 SUBAREA RUNOFF (CFS) = 5.20
TOTAL AREA (ACRES) = 1.31 TOTAL RUNOFF(CFS) = 5.24
TC{MIN.) = 2.67

R I R R R R e R R e TR A E R STt R sl

FLOW PROCESS FROM NODE 412.00 TO NODE 406.00 IS CODE = 53

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<KL
>>>>>TRAVELTIME THRU SUBAREA<KLKL

ELEVATION DATA: UPSTREAM(FEET) = 1750.00 DOWNSTREAM({FEET) = 1625.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 565.00 CHANNEL SLOPE = 0.2212
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLCPE = .1704 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

CHANNEL FLOW THRU SUBAREA({CFS) = 5.24

FLOW VELOCITY (FEET/SEC) = 4.01 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 2.35 Tc(MIN.) = 5.02

LONGEST FLOWPATH FROM RODE 408.00 TO NODE 406.00 = 590.00 FEET.
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FLOW PROCESS FROM NODE 412.00 TO NODE 406.00 IS CODE = Bl

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<K<I

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.672
USER-SPECIFIED RUNOFF COEFFICIENT = .4600
S.C.S. CURVE NUMBER (AMC II) = 84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4600
SUBAREAR AREA (ACRES} = 1.00 SUBAREA RUNOQFF (CFS} = 3.99
TOTAL AREA (ACRES) = 2.31 TOTAL RUNOFF {CF3} = .21
TC{MIN.} = 5.02
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FLOW PROCESS FROM NODE 406.00 TO NODE 406.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<K

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 5.02

RAINFALL INTENSITY(INCH/HR) = g8.67

TOTAL STREAM AREA (ACRES) = 2.31

PEAK FLOW RATE (CFS) AT CONFLUENCE = 9.21

*% CONFLUENCE DATA **

STREAM RUNCFF Tc INTENSITY AREA
NUMBER (CFS} {MIN.) {INCH/HOUR) (ACRE)}
1 92.56 22.74 3.273 72.41
2 9.21 5.02 8.672 2.31

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.



** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) {MIN.) (INCH/HOUR)
1 44.15 5.02 g.672
2 96.04 22.74 3.273

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 96.04 Tc(MIN.) = 22.74
TOTAL AREA (ACRES) = 74.72
LONGEST FLOWPATH FROM NODE 0.00 TO NODE 406.00 = 1240.00 FEET.
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FLOW PROCESS FROM NODE 500.00 TO NODE 502.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<K
USER-SPECIFIED RUNOFF COEFFICIENT = .4600

5.C.S5. CURVE NUMBER (AMC II) = 84

INITIAL SUBAREA FLOW-LENGTH (FEET) = 25.00

UPSTREAM ELEVATION(FEET) = 1900.00

DOWNSTREAM ELEVATION({FEET) = 1880.00

ELEVATION DIFFERENCE (FEET) = 10.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.674

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.685
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 0.04
TOTAL AREA(ACRES) = 0.01 TOTAL RUNOFF(CFS) = 0.04
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FLOW PROCESS FROM NODE 502.00 TO NODE 504.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<K<<KL

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 8.695
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

I

USER-SPECIFIED RUNOFF COEFFICIENT = .4600

$.C.S. CURVE NUMBER (AMC II) = 84

AREA-AVERAGE RUNOFF COEFFICIENT = 0.4600

SUBAREA AREA{ACRES) = 1.02 SUBAREA RUNOFF{CFS) = 4.08
TOTAL AREA(ACRES) = 1.03 TOTAL RUNOFF{CFS) = 4.12
TC{MIN.) = 2.67
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FLOW PROCESS FROM NODE 504.00 TO MNODE 506.00 IS CODE = 53

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBAREA<<<<KL

ELEVATION DATA: UPSTREAM(FEET) = 1750.00 DOWNSTREAM(FEET) = 1638.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 500.00 CHANNEL SLOPE = 0.2240
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .1713 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

CHANNEL FLOW THRU SUBAREA(CFS) = 4.12

FLOW VELOCITY (FEET/SEC) = 3.71

{PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 2.24 Tc(MIN.) = 4.9
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 506.00 = 525.00 FEET.
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FLOW PROCESS FROM NODE 504.00 TO NODE 506.00 Is CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<LKKI
100 YEAR RAINFALL INTENSITY (INCH/HOUR}) 8.695

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

USER~SPECIFIED RUNOFF COEFFICIENT = .4600

i

S.C.S. CURVE NUMBER (AMC II) = 84

AREA~AVERAGE RUNOFF COEFFICIENT = 0.4600

SUBAREA AREA (ACRES) = 2.20 SUBAREA RUNOFF(CFS)} = 8.80
TOTAL AREA(ACRES) = 3.23 TOTAL RUNOCFF{CF3) = 12.92
TC(MIN.) = 4.92
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FLOW PROCESS FROM NODE 600.00 TO NODE 602.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSTIS<<LK

USER-SPECIFIED RUNOFF COEFFICIENT = .4¢00

5.C.S. CURVE NUMBER (AMC II) = B84

INITIAL SUBAREA FLOW-LENGTH (FEET) = 35.00

UPSTREAM ELEVATION (FEET) = 1700.00

DOWNSTREAM ELEVATION (FEET) = 1695.00

ELEVATION DIFFERENCE (FEET) = 5.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.164

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY({INCH/HOUR) = 8.695

NOTE: RAINFALIL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF (CFS) = 0.04

TOTAL AREA(ACRES) = 0.01 TOTAL RUNOFF (CFS) = 0.04

FLOW PROCESS FROM NODE 602.00 TO NODE 604.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOWK<KKL

[

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 8.695
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
USER~-SPECIFIED RUNOFF COEFFICIENT = .4600

5.C.S. CURVE NUMBER (AMC II)} = 84

AREA-AVERAGE RUNOFF COEFFICIENT = 0.4600

SUBAREA AREA{ACRES) = 0.60 SUBAREA RUNOFF (CFS) = 2.40
TOTAL AREA (ACRES) = 0.61 TOTAL RUNOFF (CFS) = 2.44
TC{(MIN.) = 3.16
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FLOW PROCESS FROM NODE 700.00 TO NODE 702.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<XK

USER-SPECIFIED RUNOFF COEFFICIERT = .4600
$.C.S. CURVE NUMBER (AMC II) = 84

INITIAL SUBAREA FLOW-LENGTH(FEET) = 33.00
UPSTREAM ELEVATION (FEET) = 1544.00

DOWNSTREAM ELEVATION({FEET} = 1936.00



ELEVATION DIFFERENCE (FEET) = 8.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.072
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 8.695
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 0.40
TOTAL AREA (ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.40
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FLOW PROCESS FROM NODE 702.00 TO NODE 704.00 IS CODE = 53

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<KKKL

ELEVATION DATA: UPSTREAM(FEET) = 1936.00 DOWNSTREAM(FEET) = 1681.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 913.00 CHANNEL SLOPE = 0.2793
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .1898 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA(CFS) = 0.40

FLOW VELOCITY(FEET/SEC) = 2.44 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 6.24 Tc(MIN.) = 9.31

LONGEST FLOWPATH FROM NODE 700.00 TO NODE 704.00 = 946.00 FEET.
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FLOW PROCESS FROM NODE 702.00 TO NODE 704.00 IS CODE = 81
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>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<K

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.823
USER~-SPECIFIED RUNOFF COEFFICIENT = .4600
3.C.8. CURVE NUMBER (AMC II) = 84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4600
SUBAREA AREA(ACRES) = 2.50 SUBAREA RUNOFF (CFS) = 7.77
TOTAL AREA(ACRES) = 3.00 TOTAL RUNOFF (CFS) = 8.04
TC{MIN.) = 9.31

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<KL
>>>>>TRAVELTIME THRU SUBAREA<<KLLKL

ELEVATION DATA: UPSTREAM({FEET) = 1681.00 DOWNSTREAM(FEET) = 1640.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 175.00 CHANNEL SLOPE = 0.2343
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .1748 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

CHANNEL FLOW THRU SUBAREA(CFS) = 8.04

FLOW VELOCITY (FEET/SEC) = 4.69 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 0.62 Tc(MIN.} = 9.93

LONGEST FLOWPATH FROM NODE 700.00 TO NODE 706.00 = 1121.00 FEET.
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FLOW PROCESS FROM NODE 704.00 TO NODE 706.00 IS CODE = 81




100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.585
USER~-SPECIFIED RUNOFF COEFFICIENT = .4600

$.C.8. CURVE NUMBER (AMC II) = B84

AREA-AVERAGE RUNOFF COEFFICIENT = 0.4600

SUBAREA AREA(ACRES) = 0.40 SUBAREA RUNOFF(CFS) = 1.03

TOTAL AREA({ACRES) = 3.40 TOTAL RUNOFF (CFS) = 8.73

TC(MIN.) = 9.93 — L
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FLOW PROCESS FROM NODE 803.00 TO NODE 812.00 IS CODE 21

USER~SPECIFIED RUNOFF COEFFICIENT = .4600

§.C.S5. CURVE NUMBER (AMC II) = 84

INITIAL SUBAREA FLOW-LENGTH(FEET) = 105.00

UPSTREAM ELEVATION (FEET) = 1670.00

DOWNSTREAM ELEVATION (FEET) = 1650.00

ELEVATION DIFFERENCE (FEET) = 20.00

SUBAREA OVERLAND TIME OF FLOW({MIN.) = 5.348

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00

{Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 8.326
SUBAREA RUNOFF (CFS) = 0.50
TOTAL AREA(ACRES) = 0.13 TOTAL RUNOFF(CFS) = 0.50
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FLOW PROCESS FROM NODE 900.00 TO NODE $02.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<LK

USER-SPECIFIED RUNOFF COEFFICIENT = .4600
3.C.S. CURVE NUMBER (AMC II) = 84

INITIAL SUBAREA FLOW-LENGTH({FEET) = 0.04
UPSTREAM ELEVATION(FEET) = 1722.00
DOWNSTREAM ELEVATION(FEET) = 1686.00
ELEVATION DIFFERENCE (FEET) = 36.00
SUBAREA OVERLAND TIME OF FLOW (MIN.) = 0.107

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = §8.695
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 0.16
TOTAL AREA{ACRES) = 0.04 TOTAL RUNOFF(CFS) = 0.16
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FLOW PROCESS FROM NODE 1006.00 TO NODE 304.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSTIS<IL

USER-SPECIFIED RUNOFF COEFFICIENT = .4600
5.C.S. CURVE NUMBER (AMC II) = 8%

INITIAL SUBAREA FLOW-LENGTH (FEET) = 183.00
UPSTREAM ELEVATION({FEET) = 1686.00

DOWNSTREAM ELEVATION (FEET) 1650.00
ELEVATION DIFFERENCE (FEET) = 36.00



SUBAREA OVERLAND TIME OF FLOW({MIN.) = 5.348
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00
{(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.326
SUBAREA RUNOFF(CFS) = 1.53
TOTAL AREA(ACRES) = 0.40 TOTAL RUNOFF(CFS} = 1.53
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FLOW PROCESS FROM NODE 1100.00 TO NODE 1102.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<K<LKL

USER~SPECIFIED RUNOFF COEFFICIENT = .4600

S.C.S. CURVE NUMBER (AMC II) = 84

INITIAL SUBAREA FLOW-LENGTH(FEET) = 48.00

UPSTREAM ELEVATION (FEET) = 1686.00

DOWNSTREAM ELEVATION({FEET) = 1664.00

ELEVATION DIFFERENCE (FEET) = 22.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.705

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.6%85

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.40

TOTAL AREA{ACRES) = 0.10 TOTAL RUNOFF {CFS)} = 0.40
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FLOW PROCESS FROM NODE 1102.00 TO NODE 1104.00 IS CODE = 53

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<L

>>>>>TRAVELTIME THRU SUBAREA<L<LK

ELEVATION DATA: UPSTREAM(FEET) = 1664.00 DOWNSTREAM (FEET) 1634.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 352.00 CHANNEL SLOPE = 0.0852
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .0852 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

IFTT ST YR T

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION

1

CHANNEL FLOW THRU SUBAREA(CFS) = 0.40

FLOW VELOCITY (FEET/SEC) = l 63 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 3.59 c(MIN.) = 7.29

LONGEST FLOWPATH FROM NODE 1 00.00 TO NODE 1104.00 = 400.00 FEET.
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FLOW PROCESS FROM NODE 1102.00 TO NODE 1104.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY{(INCH/HOUR} = 6.816
USER~-SPECIFIED RUNOFF COEFFICIENT = ,4600
5.C.S. CURVE NUMBER (AMC II) = 84
AREA~-AVERAGE RUNOFF COEFFICIENT = 0.4600
SUBAREA AREA (ACRES) = 0.05 SUBAREA RUNOFF (CFS) = .16
TOTAL AREA(ACRES) = 0.15 TOTAL RUNOFF (CFS) = 0.47
TC(MIN.} = 7.29

END OF STUDY SUMMARY:



TOTAL ARERA(ACRES) = 0.15 TC(MIN.) = 7.29
PEAK FLOW RATE(CFS) = 0.47

END OF RATIONAL METHOD ANALYSIS
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C. Little
2/22/07

Addendum to Preliminary Hydrology/Drainage Study for Tentative Parcel
Map

This addendum is in response to the County of San Diego’s scoping letter of
11/03/2005. The comments and response to those comments are as follows:

1. All proposed culverts utilizing HDPE are required to comply with the
County of San Diego Department of Public Works Material Lab
report dated January 14, 2004.

Response: All culverts are called out as CMP{(corrugated metal pipe)
on the Preliminary Grading Plan. The culvert capacities have been re-
calculated in the Preliminary Hydrology/Drainage Study.

2. Show 100-year flood lines of inundation on map of channel with
basins greater than 25 sq. miles.

Response: The approximate 100-year line of inundation is now shown
on the Tentative Parcel Map and Preliminary Grading Plan. The
calculations are also included in the study.

3. Include peak runoff rates (cfs) and velocities (fps) for pre-
development and post-development. The comparison should be made
about the same discharge points fore each drainage basin affecting the
site and adjacent properties.

Response: A list comparing peak runoff rates and velocities between
the pre and post development at common nodes is now included in
this study. However, the difference between the pre-development
drainage study that was done delineating the water shed off of the 200
scale topography maps and the post-development drainage study that
was done delineating the water shed off of the 40 scale aerial
topography is negligible. The proposed development will only
increase impervious areas negligibly, about a half of an acre from the
asphalt and concrete driveway.



Comparison of Pre-development and Post-development

Nodes
Pre-development | Post-development | Post- Pre-development
Node Node development Q(cfs)&V(Ips)
Q(cfs)& V(fps)

304 304 16.1 2.4 16.1

812 0.5

706 8.7 5.8

604 2.4 7.6
204 506 12.9 5.7 120.7

1104 0.5
118 406 96.0 8.0 1100
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Profile Station Report e 2/21/2007 16:04
ation> 2+00.00 Elevation> 1808.53 Slope> -8.75%

Sftation> 4+00.00 Elevation> 1793.59 Slope> -5.00%

c—ation> 6+00.00 Elevation> 1791.01 Slope> -3.75%
ition> 8+00.00 Elevation> 1758.96 Slope> -18.75%

f ation> 10+00.00 Elevation> 1677.18 Slope> -38.75%

Station> 12+00.00 Elevation> 1658.10 Slope> -6.88%

Sceation> 14400.00 Elevation> 1635.16 Slope> -2.15%

Page 1 of 1
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EXAMPLE:
Given: Q=10 S$§=25% -
Chart gives: Depth = 0.4, Veloclty = 4.4 fp.s.

SOURCE: San Diego County Department of Special District Services Design Manual
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